Application of electrical pulses to respiring slices of guinea-pig cerebral cortex for 10s results in an increase in the rate of incorporation of [32P]orthophosphate into proteinbound .phosphoserine located in the membrane fragment of the tissue (Heald, 1957; Trevor & Rodnight, 1965; Jones & Rodnight, 1971 ; Reddington et al., 1973) . Further, cell fractionation ofslice tissue has shown that the sensitive phosphoprotein is exclusively localized in a fraction enriched in neuronal cell bodies, suggesting it is involved in some aspect of neuronal functioning .
Electrical pulses also increase the cyclic AMP content of respiring brain slices (Kakiuchi et al., 1969) , and neuronal fragments from rat (Johnson et al., 1971 ) and ox brain (Weller & Rodnight, 1970) contain protein kinase activity which is stimulated by cyclic AMP. We have suggested therefore that the protein P response to pulses may involve a cyclic AMP-stimulated protein kinase in the neuronal membrane through the intermediation of a neurotransmitter and the enzyme adenylate cyclase (Weller & Rodnight, 1970; Reddington et al., 1973) . Thus, as well as pulses, noradrenaline, 5-hydroxytryptamine, histamine and adenosine increase the cyclic AMP content of respiring brain slices (Kakiuchi & Rall, 1968a, b; Kakiuchi et al., 1969; Chasin et al., 1971; Sattin & Rall, 1970; Skolnick et al., 1973) and noradrenaline, S-hydroxytryptamine (Katz & Chase, 1970) and adenosine (McIlwain, 1972) are released from slices during electrical stimulation. Moreover, with the exception of adenosine, all these compounds increase the turnover of protein P in brain slices (Reddington et al., 1973) .
In the present study the cellular localization of the protein P response to the putative transmitters was investigated by using the modification of the cell separation procedures of Satake & Abe (1966) and Freysz et al. (1968) already described .
Only noradrenaline had a significant effect on protein P turnover in the neuronal fraction, the responses to histamine and 5-hydroxytryptamine being localized in the crude glial fraction ( Table 1 ) . The response to noradrenaline therefore is similar to that observed on pulse application. This result supports the hypothesis that the protein P response to pulses is mediated by noradrenaline released at noradrenergic synapses.
This conclusion is supported by observations (M. Williams & R. Rodnight, unpublished work) that whereas the effects of histamine and 5-hydroxytryptamine on protein P turnover are additive with those of pulses, the effect of noradrenaline is non-additive.
The involvement of cyclic AMP in the response is still tentative. In rabbit superior cervical ganglion Greengard et al. (1972) demonstrated a dopamine(3,Cdihydroxyphenethy1amine)-sensitive adenylate cyclase in the postsynaptic membrane which they suggest mediates phosphorylation of the membrane via a cyclic AMP-stimulated protein kinase. By analogy with this system a noradrenaline-sensitive adenylate cyclase Table 1 . Effects of putative transmitters on alkali-labile P in the fractions Slices were prepared from guinea-pig cerebral cortex by the method of Jones & Rodnight (1971) . After incubation for 30min they were labelled with [32P]orthophosphate for 3min and transferred to fresh medium containing the transmitter for l0min. The slices were then treated as previously described (1973) showed an increase in cyclic AMP formation in slices from squirrel monkey neocortex on exposure to noradrenaline suggesting that this amine may modify synaptic transmission in the cortex via a cyclic AMP-dependent mechanism. The relation of these findings to our system is, however, circumstantial and further work is required before more positive evidence for an involvement of cyclic AMP in the protein P response can be presented.
